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% sfl^-^ 4^ # ^ ^ 4*1 # 

^<H1 ^7l^ A] 31 7fl^^l7> ^ ^IJL ^ej 4=-5L ^-Sj-JL, 

4 W*}^ ^efl^ wj-^ofl^ ^fl^^l ^tb 40 Gb/s *]x\]S. 4^1 (NRZ) ^ ^IJL^I & 

£ 1 

[Afield] 
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1020020042736 %:^ QA'- 2002/11/8 

^ Us. ^ ^ {APPARATUS FOR REGENERATING ALL-OPTICAL SIGNAL AND 

METHOD FOR THE SAME} 

£ 2^ £ 12] B^-ol^s, 

J£ 4^ £ 3^ ^3]- ^o]nj £) 

£ 5^ <£ ^ A) a\] o]] 14^., # Afl§^ ^.g. uJ-El-ifl^ 5.^, 

5. 6a £ 6d^r £. 5^ Ef^S, 



25-4 



1020020042736 #3 2002/11/8 

^(Wavelength Division Multiplexing : WDM°|h}- ^Jtr) ^ *^] D o Vo ] JS-^ji 

$14. W % *^l n ^ « ^ 10 Gb/s vfl^l 40 Gb/s^l JL4- ^}o]b\m. 

^ ^"7l&| WDM % 0XC(0ptical Cross-Connect: °l*r OXC^r W), 0ADM(0ptical 

add/drop Multiplexer: 0ADM°lSf W), % aR-^ (optical router) ^°1] £]sfl ^ 

^€ ^i^M^. °l2r ^ % ^41 ^MM 10 Gb/s % ^Jl^ ^Mi-fHM * 

^^r^^r ^ A o v , EDFA(Erbium-Doped Fiber Ampl if ier)*IH *H8S r ^- 

ASE(Amplified Spontaneous Emission) =LZ\3L 0XC, OADM, % aH-B) ^ i^E. 

o)]Ai ^H^Rr 3^ ^-g-, -^ofl o}*fl ^^>7fl Sfl^^H OHI % AlJl 

^ .^(Amplitude Fluctuation), bH^o 1 ^(timing jitter) ^°1 ^Str^r. 
<n> ^M^r ^ «fl^*>7l s>fl^.=l # *fl^ (reshaping), 

^(reamplification), ^-f-7l^-(ret iming) tK2-5.*i -tlJl *fl^ ^ 3R 

^fl^7l7> A^^CI-. 

<12> ^gflol]^ AlSL-g- A] ^1 5. wi^H 3R^g- ^^sf Jl ol^- rl-Al % 

*±2LS. *14^r^ 0/E/0(0ptical/Electronic/0ptical) 3R zfl^l?} A>-g-£] 
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o] neiM- $.7]^ 3R y o v ^]^r % ^Is:^ jl-B- transparency)* tt 

^ 4^ «^ ^^7} 40 Gb/s -H^o] € Tj^- #713 3R£r e 

<13> oleitr £-7fl» ^^-71 ^*fl sfl^-€ # Si^H 4 A S ^ ^l^V A 

^(all optical) 3R ^IJL ^fl 7] ^> <&^- , 7fl^^ 5a°-^ ^ Gb/s^ Jl# 
^-^ (return-to-zero; RZ) # ^fl ^ % v *r 5^ £4. 

<14> #5fl£) 3R ^IS 4 A S "<H4»£- ^lS. -^(RZ) ^- ^Ul^-I: 

OTDM y o v ^Ml^ Sl^r^^l A >^-°1 7}^]-*l n> ^-^(none return-to-zero; 

NRZ) ^ ^]Jl7> ^5. A>-g-£^^ WDM # ^^cHl^ 3^-*r*l #4. atb 3R ^IJl 4 
^ # *fl^7l S)-(retiming) -g^* ^^^>7l ^sfl % #3 ^#<>1 3] % ^ 

#£r 7]^^ nfl^- ^-^H 7j^ ^§ 5&tr ^1±3 ^Hl ^S-JI 014. 



01^7} *>tt 71^^ ^r^l 

<15> ^-7l<2f ^ &>fl3i<§- «Msr>7l $)*H ^ ^-^^r WDM # 

<16> ^ tfs, 42-^^ ^7l^ 3R y o V ^ °1 £tt ?t7)l# ^* r ^- 

r-Ho]E^ ^(format HI ^r3l&°l aUl^o] 7>^*>i^- *}±r ^ 7fl>8 
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<17> yj-^sj t£ tq.s. s.^^. 40 Gb/s^ 4r5.» 5fe ^(NRZ) % ^Is^l # 

^ ^ #3 ^# $M ^ 9X^r US. ^ «o^^r 

wi^is. ^(nrz) % ^Jl* ^ # ^ a £#^; ^-71 # #^ ^MB^M #341 

^l^H o]s^^- ^ ^cf. 
<19> St, #71 ^S>7l -g- a]s ^HJ"^ Sj-^^-Cj-^ 

# ^M>H sfl^ # 41Jl# ^ ^IJ: 5U°H, % #3 41 
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<22> £ i^- ^S^, x\% 3R *1Jl ^^^1^- 40 GHz % #3 ^Hi^r 

(100), % *\3L ^1-^ Jf(200), wlJE7l(300), # ^*1(400), % zfl^ 

(500), ^ ^-^ (Return to Zero/None Return to Zero) ^^(600), 

CW( continuous wave) 3M*1 (700)3. ^^4. 

<23> 40 GHz % #3 ^^^(100)^ 40 GHz^l ^sHr* Sir 3^ % €^ MHM 

<24> ^- Aijr Afl^^ ^-(200)^ *fll ^ *i|2 # ^IJl ^€^(250, 260)5. ^^M, *1 

# 3R ^IJL^^l^. 2fl^£ til^js. ^ # ^Isl- 40GHz # ol-§-*} 

<25> ^!^HlJiI7l(300)^ 3R ^IJl ^ 3. ^^S)^- ^^IJi^r #^ 

*1H ^^r^l, % ^£1*1(400)^ #y 1-^7^1 #33-§- AlE«fr]-^ 

<26> # Ajjr 7 fl^a.( 5 00)^ Ajjr ^A^^o. , 4^/til^S ^ 

(600H^ 7fl^^ # til^fls. ^ # Al^S ^«r^ 7l^-# ^r^W. 
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1020020042736 «J*}'- 2002/11/8 

<28> s. 1 ^ £ 2# #S^>^ , 3R 4 ^ 7l S <2fl^ «M1^. ^ 

(NEZ) # ^1^^ eH^i ^(timing jitter)* 7}x)3L <im^. 

% ^iJl^r 50:50 ^ ^#e1(10)°i|^i ^-s}- ^ XI 1 # ^#^-¥-(250)^ X)2 # ^ 
#^Y(260)S 40 GHz ^ #3 f^ClOOHH ^S^l # 50:50 # 

^#2-U20:HH ^ ^M^r *]<S ^M-fe til^(T/2) # ^1^71(30) 

1-71^ *fll ^ X| 2 % ^#^(250, 260)5. zj-zj- °m&v}. 

<29> ^1 ^ *fl2 # ^-§^(250, 260)^1^ # m^^r °l-g-*H sfl^ ^ ti^S. ^> 

^(NRZ) ^ ^Jl* Zfzf ^#^H ^ ^IJ:^ zj-zj- ^ ^«-aK40, 

50)^l^i ti]ii7l(300)S tilH7lo1lA^ 

^ #^^r SSl^ # ^^1(400)5. XH ^Sl- £ 2 

^-f X]2 ^- Afl^ig |h}5t|1 Afls.^ £]^^s.S # ^*HH X12 

tilXlS. 4^ ^ ^1X7]- 40 GHz # ^7lsl- ifl^l 7)^-o] =-^s]^c|-. 

<so> # ^*1(400HH *\^% ^Is^ sfl^-^ ^ # ^!Jl7> <^ 

*1 A-^^l Ip^* ^cil # Ajj- ^^(sooHH 40 GHz # M-fr ^-§-s>^ Afl 

=1 ^l^l-ol ^ ^1^-* *H °1» ^-*B # ^Ago] olJjLo^t]-. 7 fl 

XlS. ^ # ^l^^r ^ X]S ^-^/Hl^flS. ^ ^^(600)^1^ CW iSM*) 

* 

^1^(700)1- ^l-S-sr>^ wl^s. 4^ aIJlS ^^5]^ tcfl ^(reamplification)ol 
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<3i> 5. 3-& <^ 4 40 GHz % ^^(100)^ ^Xl ^9l 

<32> 40 GHz # #^ ^^(100)^ 10 GHz $.7} ^71(110), ^ M 

71(120), % ^#5^(130), # *l<3*i(i40), ^- ^71(150)5. 4^-4 

<33> c 3 ^ c 4=. io GHz #7l #3 'ir^MUlOHHb ^Efl^ ^ 

7l ^XITlJL # ^cj- ^-^7] (120)XH^ 10 GHz $.7} W:^^r 10 

GHz^l ^ # ^-^^1^14. 10 GHz % 1x4 # i#^Ei(130)°fl 

47fl^ # AllS ^-el^ ^ 7_|-z}- *1<3 &<X(141), T/4C142), T/2(143), 3T/4(144)£l 

% 7^ ^ 4x1 # ^^-71(150)^1^ 40 GHz ^ ^4jtr ^ ^ 

#^-^54- ^- All Xl-fl^S. ^^€4. 

^-tflb £^o]jl, 6a £ 6db £ 5^1 ^ E}olDi cojcf. 

<35> £ 1 ^ £ 5t ^S^S, # ^11 ^#^-¥-(200)^ X| 1 ^ XI 2 ^ ^IS. 

(250, 260)5. ^^H, #7) XU ^ XI 2 # -ill ^#13 -¥-(250, 260)^ zj-zf 27fl^ # 
^#5-1(221, 225), % ^1^^1(222), ^ 7fl£| «K£X1 # ^7l(S0A) (223,224) ^ 
^^7l(226)7> T3>*>^lcl 71^ XI (Mach-Zehnder interferometer :MZI)(220)4 ^ A i 

^3H£l(circulator)(210)5. ^^H, ^4 ^ ^^M- ^tt^f. 

<36> £ 5 ^ £ 6a i-fl^l S. 6d* ^S*}^ , ^ ^#^-r-(200)^ $i^H ^ ^5]^ 40 

GHz % mms. 6a)^r % ^^efl^BK210)« 7}5\ p}*}^ 71^X1(220)3. ^ 
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4 #3£r ^34 4 (221H4 ^ 71)3. £444 4^r 4Jl^t 4«3 Siol 4 

2fl^ ^IJLtt t(t « 172)2} % 4<?!4(222)^: 7\ x\ 44 4^4 4 ^#4(223, 224)3. 
<y^44. ZL^Jl Sfl^a u 143. ^fl(NRZ) % ^ISL^r .2.^-^4 50:50 # 4 #4 (225)4) 
4 ¥ 7flS £-444 z}-z}- 4 ^71(223, 224)3. <^44. 4 €^1:^ 

4^4 4 ^714 oj-E. cfom-ni^(gain dynamics)* 444 ?1 £ 6b^l44 ^-o] £.3. 
<iH14 «143 4^ 4 45:-i-4 4# 44* ^3*144. 

<37> o]nfl <^ ^ Al^C^j)^ c>sfl^ # Al^((^ 2 )^ 44 44^ r4#4 44 ^>ol 

1- 4tt4. 4^r 4^4 4 ^4 (223) 41 4 #^4 4*fl3 4^1 (NRZ) 4 4Jl^ 44 
^^71(226)^1^1 p ff 4 Jf7>3 SKI- 4^ 4^4 % ^-71(224)4 

4 #^4^ 44(NRZ) 4 4Jl^ r4 4 441- 44 ^ 44 s 3c41 £44 

44 4°1 91, <P2^\ 44^ 7 >431 4 7l#5l (221)44 4^44. °M Pi, <P24 4 

4£r 2r4#4 *14 44 # 3Hr4. 4 7l#5-l(221)44 4 4J^r £ 6d4 £ 

44 44 44 <p\ - <P2^ 44 44* 4^4 2r4 44 44 -S-tf >r4 44 44 
1- 5fe <ds7> #§144. ^4^i 4444 444(220)44 4^ 4 4^4 4^ 4 
4Jl^ 71^- 44- 41- 4^4. 444 £ 6d4 4 0, ;r4 44 4« 4^ 4££r 
443. 44 7T, 2?r4 44 41- 4^4. °H ^44 4fe 43) 4^*, 2?r 44 4 
tt 3.4 444-2-5. uM)3 4^ (NRZ) 4 4Jl ^ 2r4#4 44 4 4 

1-3144(210)1- -f-4 44^°-3 #^44. 
<38> t\x\ s. i^ %v^44, 5i7l(300)^ 44 3R 45: *1H4*13. ^4^ 

4s4 41 ^ 42 ^#^44 #^4s4 4^-§- 4^44 #4^-4 4 
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#^%[ ^ 915.^ % i^*l (400)5 *ll<H ^1J1» ^^>^, ^ ^^1(400)-^ 7fl 

<39> # a] J: ^^-^-(500)^ ^ 7fl^ avs^l ^ ^7], 7r3H> ^€-7], til tils ^- 

« 

^IJil- *flWtf. °l^tr # 71)^(500)2) ^ ^ -S-^ .xfls. ^-fl 

/tij^fls. ^ (600HH CW ^H*)*- 40 GHz # ^715 ^^1*1 ^ ^ ^ 

<40> S. 7tt «J ^Al^ofl itj-s., afls. ^-^/ul^S ^^(600)^1 ^313 

<y ^l^^-i: M-e^lH^ i'golJl, J£ 8a ^*1 £ 8dfe £ 7^ ^4 . 

<4i> £ yofl £a)^ w}<2)- jgo) ^s^-^/til^ls 4^ ^^.H.( 60 o)^ 27fl^l # 

3(621, 625), # ^1^^(622), 7fl£) *>.£*)) # (S0A)(623, 624) ^ $)# ^ 

71(626)7} ^r^Nlc) ^ 741 (Mach-Zehnder interferometer: MZI)(620)^f # 

3H*| (circulator) (610) ^ CW 3H*i(630)5. ^3°) # ^lH^H *fl^ 
*H5^-?1(RZ) # til^fls ^-^(NRZ) <£]J: ^Efls ^^>^ ^«h8: tr4. 

<42> £ 7 D ^ £ 8a ifl^l £ 8d» , % 1±£. 7fl^^ ^(RZ) 

^ ^!1(£ 8a)^ # (610)1- 7^*? v}f>}z$tf 2-^7)1(620)5 ^^^4. 

*1l5 ^(RZ) % QSL^ % 9] #S| (621)^1^1 o>5fl^o_^. ^.3). 51 JL ^ 0, T/2 

£) # *|"?!(622)-§- 7)*) tiVS^l ^ #^7) (623, 624)5. <?)^t}. CW 
(630HH % ^]iL^r ^ 3(625) ^-sf i)^ z}-z)- tiV£*fl ^- ^71(623, 

624)5 <£n^. ^^^^ °a^£lfe ^lS. ^-^(RZ) # ^l^lr^r «1^^1 ^- ^^-71(623, 

25-12 
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624)^ 4olufB]i(gain dynamics)* £. 8b°fl «V-Sf -£€-^H 

*\ <£?*£\^ CW % -as si ^sM^t}-. 
<43> o]aq % ^li(^i)^ 6 >sfl^ ^ ^1^(^ 2 )^ ^tf T/2^#Sl A]^ 

(626HH ^ si ^S}-!- <S£r ^, f>2fl^ #S.*fl % ^71(624)^1^ 

% 7}x]JL # 7l#ei(621)^^ ^$4. °H <P\, <P 2 ^ T^>#, ^ ^ «lM a1 

# £fe-4(3E. 8c). # 7H-&I (621)^1 *\ ^^-*V % ^Jl^t 5. 8d°fl £*1€ u}^ 

<P\~ <P2$\ fltf *H» SHrHl, ^7^1(620)^1^ ^Wtt ^ 71^ 

*M- -S^5->^ -£ 8(HH 0, n$\ ^"fe- ^-g-^r *MlS ^ ^, 

3K V ^1- 5Hr4-. nJ-BH % 71 (621 #^E]^r CW ^ 41 X ^ *}7> 0^1 

4^ M *HJ-i- **fl SH^al ^>7> 7r«y iL# SHi* % 3f % 

(610)1- 71^ #^^4. n}*^ si^-fr 7]^ ^flS ^(RZ) # 4}JL» «]*fl 

S ^(NRZ) # ^tW. 

<44> ^ Aj-^^j. ^T^oflA^ ^x-fl^<y cflofl ^-Sfl ^^^1-^O.M-, \£ 

3. ^si ^fe- 4i^^ ^^1 <*IH ^tfl^A^ oyq ^*Kr 

^sl ^fl^nj. o>u|el- °1 -^^^ ^*fl ^«fl^ 6 > W. 
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<45> w><4 ^-o] £ ^ 6. ^ 3R a] ^f-Sfl ^71^ 3R ^IJL *fl<$# 

£^ US. ^£ ^"4^ til oj e-1 ^ <^£q- ^(format HI # 

31& 0 1 7>^*H ^^(transparency)* -R-*l^- *r 5^. 

<46> ^tl, ^ M^iS] ^11 ^fl^^l^ ^1"^ ^# IIS €r}*l ^A£S 

40 Gb/s ^fl(NRZ) 41 M ^lJ: *fl^ 0 l 
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[^^J" 1] 

^■7} % #3 #3 Al^ofl -^7l^H til^flS ^(NRZ) # 4lJi* 

#7l % AlJl ^JjL^ *fl^ % 4ls» 4fl # ^l^S. ^^Hr ails. 

^-?i/wi^s m\ ^*^-» ^i^m ^-^ o-s. ^ul «# 

13 2] 

^4 ^tfl^ ^7l #^^g- tMH^lfe ^7l #§3 ^71; 

#71 # 2:^: ii ^7l<*)M # ^ 7fl # 

■ 
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#7] % ^4^1 ofl fijafl ^r 2 ^ ^ -as* # *1<£^* ^ *m 

3] 

*ll l %H1 sa°H, ^-71 % US- 

§M ^7l *fll % ^S. <g ^ 3 ^ , 4^ *>M-^ % ^1^711- 7] 

^ ^"71 ^2 # ^#^-¥-5. ^^tt 3# ^-^^-s. sj-fe *IJl ^fl^^l. 

3 %H1 ^1-71 Aljr 7fl^^l^ 

^AlJlS] *}e3-g- ti] JiIs->^ HlH^lSij- 
5] 

3 %H1 sa<H>H , #7] *fll m A}2 % US. ^S^tt 
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3-3-2.3. *Kr llS. 

6] 

CW ( cont i nuous wave ) 31 °1 Q ; 
clE^s. til^lS 4fl #^*Rr d>^c1 t^ISHt ^ 33-2-3. SJ-fe 

7$*$ #*1. 

l^tt 7] 

^"71 2fl^-sl til^S. 4^ % ^]Jl# ^ ^ Jl , # ^IJl!- £-21 ^ ^t^Rr ^12 % 

€^71^-; 

^71 ^l 4^7HH £-el€ % ^IJlI- ^*1# *l<2*l7l^ 7]<^7}9\; 
lis: ^ 5>M-# S^ 1 ^ ^11 ^S.31 % ^#7]; ^ 
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*H>€el *H^1(MZI) ^ # ^ l-ell °1E1* t^I*^ 
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?A^r 7fl>S#*l. 
8] 

^-71 ^ -t^ ^1^1 -^71 ^-71 Afl^.^ ^ *fl^Kr 4^; ^ 

~ l^^^S. ^ ^% -*1JL . 

91 

*fl 8 5a°H, ^71 2fl^ # aisi- ^#^*Kr 4^ 

A o V 7l # €^ <4JM- *1<£4*1 ^ % M ^IS^ ti> W)E ^i^^ ^- ^ 

^ % ^#^Rt 4*3 ; ^ 
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^7} ^Jl^ v]M-5}^ ^V}^.7\) ^#^5} Aix# *}^}^r 
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[51 7] 
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